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DETAILED ACTION 

The finality of the office action mailed 1 1/1 9/07 has been withdrawn. A non-final 
office action on the merits follows below. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-4, 7-9, 15-18, 26, 28-29, and 31-34 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Cabral, Jr. et al., U.S. 2005/0176247. 

Cabral, Jr. et al. shows the invention as claimed including a method of forming a 
nickel silicide layer on an exposed silicon surface comprising: depositing a nickel alloy 
layer on the exposed silicon surface, the nickel alloy including nickel and an alloying 
metal that constitutes no more than about 10 atomic percent of the nickel alloy (see 
paragraph 0037); reacting the nickel alloy layer with the exposed silicon surface to form 
a nickel silicide layer having an upper layer and a lower layer, wherein the alloying 
metal is preferentially segregated in the upper layer (note that this will inherently be the 
case since the alloying element composition will be substantially similar to that of the 
instant invention). 
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Concerning claims 2-3, 16-17, and 33-34 note that inherently these compositions 
will follow since the alloying elements are substantially similar compared to the instant 
invention. 

Regarding claims 4 and 18, note that the nickel and silicon are present in the 
lower layer in an atomic ratio of about 1 . 

Concerning claims 7-9, note that the alloying metal can be tantalum in the 
claimed composition (see, for example, abstract and figs. 4-6). 

With respect to claims 31-32, the layer is nickel monosilicide. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cabral, 
Jr. etal., U.S. 2005/0176247. 

Cabral, Jr. et al. is applied as above but does not expressly disclose the 
particular processing parameters of the silicidation. However, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
determine through routine experimentation the optimum silicidation temperature and 
time based upon a variety of factors including the desired thermal budget and such 
limitation would not lend patentability to the instant application absent a showing of 
unexpected results. 

Claims 5-6, 10-14, 19-20, and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cabral, Jr. et al., U.S. 2005/0176247 as applied to claims 1-4, 7-9, 
15-18, 26, 28-29, and 31-34 above, and further in view of Amos et al., U.S. Patent 
6,846,734. 

Cabral, Jr. et al. is applied as above but does not expressly disclose a capping 
layer of titanium nitride formed over the nickel alloy prior to reaction and then removed 
after the reaction. 

Amos et al. discloses forming a capping layer of titanium nitride 60 on the nickel 
alloy before reacting the nickel alloy with the exposed silicon, where the 
nitrogen:titanium atomic ratio is at least 0.5 (see fig. 13 and col. 9-line 10 to col. 10-line 
34). In view of this disclosure, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify the process of Cabral, Jr. et al. so as to 
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form a titanium nitride capping layer as disclosed by Amos et al. because the capping 
layer prevents unwanted impurities from entering the nickel alloy layer during reaction. 

Claims 21-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cabral, Jr. et al., U.S. 2005/0176247 as applied to claims 1-4, 7-9, 15-18, 26, 28-29, 
and 31-34 above, and further in view of Chittipeddi et al., U.S. Patent 6,498,080. 

Cabral, Jr. et al. is applied as above but does not expressly disclose forming a 
gate capping layer on the gate electrode to protect an upper surface of a polysilicon 
layer included in the gate electrode and exposing silicon surfaces only on the gate 
electrode while covering the source/drain regions with an insulating layer. 

Chittipeddi et al. discloses exposing silicon surfaces on the gate electrode 15 
while covering the source/drain regions with an insulating layer 57 (see fig. 12) or 
forming a gate capping layer 17 on the gate electrode to protect an upper surface of a 
polysilicon layer included in the gate electrode (see figs. 8-9), exposing portions of the 
semiconductor substrate in a source/drain region formed in the active region and 
exposing a silicon surface on the gate electrode. In view of this disclosure, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the process of Cabral, Jr. et al. so as to include the silicidation processes of 
Chittipeddi et al. because this allows for greater flexibility in the process since the gate 
and source/drain regions do not need to be all silicided or all silicided from the same 
material. 
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Response to Arguments 

Applicant's arguments with respect to claims 1-34 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard A. Booth whose telephone number is (571) 272- 
1668. The examiner can normally be reached on Monday-Thursday from 7:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on (571) 272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Richard A. Booth/ 
Primary Examiner 
Art Unit 2812 



February 4, 2008 



